Development in chicken embryos of increased resistance to lethal effects of endotoxin could not be quantitatively accounted for by increased endotoxin-inactivating capacity of their sera.
The chicken embryo might be a useful model for examining the natural development of resistance of an animal to the lethal effects of endotoxin. It has been observed that the susceptibility of chicken embryos to an injection of endotoxin decreased daily as the embryo matured from day 10 to hatching (5, 10) . The purpose of the present investigation was to determine if the increasing resistance of the embryos could be accounted for by a corresponding quantitative increase in the capacity of the embryonic sera to alter and detoxify the endotoxin in vitro during this period of development.
The first set of experiments tested the development of resistance in maturing chicken embryos to an injection of endotoxin. Endotoxin extracted from cell walls of Escherichia coli 0113 (Braude) by the phenol-water procedure (6) was injected intravenously into fertile eggs, of varying ages, from White Leghorn chickens. These were incubated at 39 4 1 C, examined daily for deaths, and the mean lethal dose (LDio) of the endotoxin was calculated (7) for 11-to 14-day-old embryos. These data show that resistance to endotoxin increased over 100-fold as the embryos matured from day 12 to 14 ( Fig. 1) .
Blood from several embryos of the same age was pooled and the sera were collected. The standard incubation procedure for altering endotoxin was to mix 1.7 ml of serum, 200 j,g of endotoxin, and 0.2 ml of citric acid and dextrose solution in a total volume of 2 ml. This was incubated for 4 h at 37 C. Iniactivation of endotoxli after inlcubation was measured by four quantitative assays. (i) The chickeni embryo lethality assay was performed as described previously (7). (ii) Swiss mice were inoculated intravenously with 1 mg of lead acetate to potentiate the lethal effects of endotoxin (3).
These mice were inoculated intraperitoneally with 0.5 ml of serial twofold dilutions of the incubation mixtures and the LD5o dose was calculated. (iii) The Limulus lysate assay for endotoxin was performed and the data were collected and calculated as described by Reinhold and Fine (8) . (iv) Alteration of endotoxin was estimated by reduced capacity to be precipitated quantitatively by homologous antiserum (11 these assays in. assessinig the capacity of sera from embryos of differing ages to inactivate endotoxin are shown in Table 1 . It can be seen that there was only a slight increase in the endotoxinaltering activity of the sera as the embryo matured from 10 to 13 days. This was the same period when the embryo developed a 100-fold increase in resistance to the lethal effects of injected endotoxin. Thus, development of a humoral mechanism responsible for inactivation of endotoxin could not have played a major role in the development of resistance of chicken embryos to the lethal effects of endotoxin.
Other factors which might have influeinced the susceptibility of chicken embryos to endotoxin are the development of the reticuloendothelial system (1, 2, 4, 9) and the conversion of a mesoinephric to a metanephric kidnley in the developing embryo (5). LITERATURE CITED
